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1 Introduction 
MN and SN have different coverage. When MN changes, it is possible to keep SN unchanged. MN change without SN change has been supported for handover but not supported for RRC resume.  
This paper proposes procedure for inter MN RRC resume without SN change.   
This topic was discussed in RAN3#113e, refer to chairman notes below. The RAN2 impacts should have been supported in R16 DC/CA enhancement work item. LS R3-214360 was sent to RAN2 to double confirm. 
	Summary of offline disc R3-214467 noted
LS (R3-214360) to RAN2 to confirm RAN2 spec supporting status agreed
It is proposed to technically endorse below items, which can be converted into agreement once RAN2 confirmed the scenario. 
Introduce “UE Context Reference at the S-NG-RAN node” (with SN node ID and SN XnAP UE ID, as defined in Handover Request) into Retrieve UE Context Response message
Target MN needs to indicate the source MN that the UE context in the SN is kept or not? To be continued...


RAN2 replied in R3-220110 and confirmed: 
	RAN2 discussed the issue and would like to inform RAN3 that, from RAN2 perspective, the current RRC signaling from Rel-16 can supports the use case of inter-MN RRC resume without SN change. 

RAN2 hopes that, if RAN3 decides to support this new use case, this will be introduced starting from Rel-17. However, the final decision is up to RAN3.



2 [bookmark: _Ref535308766][bookmark: _Ref535492080]Background
MN and SN have different coverage. So, when MN changes, SN may not need to be changed. Keeping SN in MN change avoids the signalling and delay of reconfiguring SN. 
Inter-MN mobility without SN change has been supported in handover (defined in section 10.7.2 of TS 37.340, as shown below in figure 1), but not supported in RRC resume. 
RRC resume with SCG (as shown in figure 2) has been defined in R16 as part of DCCA enhancement WID.



Figure 1: Inter-MN handover with/without MN initiated SN change procedure

Observation 1: MN change without SN change is supported in handover, but not supported in RRC resume.
Figure 2: SCG Restore in RRC resume
Observation 2: Inter-MN RRC resume without SN change has been supported in R16, from RAN2 perspective.
3 Inter MN RRC resume without SN change
Inter MN RRC resume and inter MN handover are very similar. From RAN3 perspective, the key difference is in the UE context transfer. Handover uses Handover Request to transfer UE context. Resume procedure uses Retrieve UE Context procedure to transfer the UE context.
We can take the handover procedure as reference to define the procedure of inter-MN resume without SN change.
Proposal 1: Support inter MN RRC resume without SN Change in R17, with inter-MN handover without SN change procedure as reference.
Figure 2 below shows the inter MN RRC resume without SN change procedure.


Figure 3: Inter MN RRC resume without SN change
In RRC Resume, gNB can reconfigure SCG or indicate UE to restore SCG.  
RRCResume-v1610-IEs ::=             SEQUENCE {
    idleModeMeasurementReq-r16          ENUMERATED {true}                                               OPTIONAL, -- Need N
    restoreMCG-SCells-r16               ENUMERATED {true}                                               OPTIONAL, -- Need N
    restoreSCG-r16                      ENUMERATED {true}                                               OPTIONAL, -- Need N
    mrdc-SecondaryCellGroup-r16         CHOICE {
        nr-SCG-r16                          OCTET STRING (CONTAINING RRCReconfiguration),
        eutra-SCG-r16                       OCTET STRING
    }                                                                                                   OPTIONAL, -- Cond RestoreSCG
    needForGapsConfigNR-r16             SetupRelease {NeedForGapsConfigNR-r16}                          OPTIONAL, -- Need M
    nonCriticalExtension                SEQUENCE{}                                                      OPTIONAL
}
In RRC Resume Complete message, UE sends scg-Response to the network to confirm the SCG configuration. 
RRCResumeComplete-v1610-IEs ::=         SEQUENCE {
    idleMeasAvailable-r16                   ENUMERATED {true}                                                       OPTIONAL,
    measResultIdleEUTRA-r16                 MeasResultIdleEUTRA-r16                                                 OPTIONAL,
    measResultIdleNR-r16                    MeasResultIdleNR-r16                                                    OPTIONAL,
    scg-Response-r16                        CHOICE {
        nr-SCG-Response                         OCTET STRING (CONTAINING RRCReconfigurationComplete),
        eutra-SCG-Response                      OCTET STRING
    }                                                                                                               OPTIONAL,
    ue-MeasurementsAvailable-r16            UE-MeasurementsAvailable-r16                                            OPTIONAL,
    mobilityHistoryAvail-r16                ENUMERATED {true}                                                       OPTIONAL,
    mobilityState-r16                       ENUMERATED {normal, medium, high, spare}                                OPTIONAL,
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                                                   OPTIONAL,
    nonCriticalExtension                    RRCResumeComplete-v1640-IEs                                             OPTIONAL
}
Up to implementation, MN can decide SCG restore in Msg4 without UE measurement report, as shown in figure 3. In case MN decision in Msg4 (RRCResume) is not appropriate, the UE would know in the following SCG RACH procedure and gNB would know from Msg5 (RRCResumeComplete). 
Handover Request message includes “UE Context Reference at the S-NG-RAN node” (with SN node ID and SN XnAP UE ID) for target MN to send SN Addition Request to the same SN. So, we can add the same IE into Retrieve UE Context Response message. Last meeting has technically endorsed this change:
[bookmark: _Hlk85613334]Introduce “UE Context Reference at the S-NG-RAN node” (with SN node ID and SN XnAP UE ID, as defined in Handover Request) into Retrieve UE Context Response message.
Observation 3: RAN3#113e has technically endorsed: Introduce “UE Context Reference at the S-NG-RAN node” (with SN node ID and SN XnAP UE ID, as defined in Handover Request) into Retrieve UE Context Response message.
In Handover Request Acknowledge, target MN tells source MN to keep SN UE context and the accepted DRBs, PDU sessions. We can define a new message Retrieve UE Context Confirm to carry this information.
[bookmark: _Hlk54153891]Proposal 2: Define new XnAP message “Retrieve UE Context Confirm” to carry following IEs equivalent to Handover Request Acknowledge
· SN UE Context Kept Indicator
· DRBs transferred to MN
If this new message is not received, the old MN releases the SN for the UE. The old MN may start a timer after UE Context Retrieval Response to guard this new message. 

4 Conclusions
[bookmark: _Hlk512894710]Based on the above discussion, we have following observations and proposals:

Observation 1: MN change without SN change is supported in handover, but not supported in RRC resume.
Observation 2: Inter-MN RRC resume without SN change has been supported in R16, from RAN2 perspective.
Proposal 1: Support inter MN RRC resume without SN Change in R17, with inter-MN handover without SN change procedure as reference.
To support proposal 1, following standard enhancements are needed:
Observation 3: RAN3#113e has technical endorsed: Introduce “UE Context Reference at the S-NG-RAN node” (with SN node ID and SN XnAP UE ID, as defined in Handover Request) into Retrieve UE Context Response message.
Proposal 2: Define new XnAP message “Retrieve UE Context Confirm” to carry following IEs equivalent to Handover Request Acknowledge
· SN UE Context Kept Indicator
· DRBs transferred to MN
Corresponding CR with above changes is provided in R3-220264.
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